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CMOS 1,048,576 BIT UV ERASABLE READ ONLY
MEMORY (EPROM)

The Fujitsu MBM27C1001 EPROM is a high speed read-only static memory that
is UV-erasable and reprogrammable. The device contains 1,048,576
programmable or reprogrammable bits organized In a 131,072-byts/8-bit format.
The MBM27C1001 is housed in a 32-pin DIP and 36-pad LCC with a transparent
lid; when the !ld is properly exposed to an ultraviolet light source, a previously
programmaed bit pattern Is erased in approximately 15-to-21 minutes. A new bit
pattern can then be written into memory.

The MBM27C1001 EPROM I[s fabricated using CMOS double poly-sliicon gate
technology with stacked single-transistor gate cells. The MBM27C1001 Is an
excellent cholce for system development work and in other appiications where
program changes are frequently necessary. Once programmed, the device
requires only a single +5V power supply; the current requirements are
exceptionally low in both the active and standby modes of operation.

e 131,072-byte/8-bit organization with on-chip decoding

® Single-byte or four-byte programming capability with Quick Pro™

algorithm
e Static operation (no clocks required)
¢ Upward compatible with 256K/512K EPROMS

e Fast access time:
MBM27C1001-15 = 150 ns {max)
MBM27C1001-20 = 200 ns {max)
MBM27C1001-25 = 250 nx (max)

Easy and simple memory expansion via @pin

Three-state output for wired-OR capabllity

TTL-compatible inputs/outputs

Single =5V (+10%) power supply with low current drain:
Active operation = 30 mA {max) for 200ns/250ns

40 mA (max) for 150ns
Standby operation = 0.1 mA (max)

Programming voltage: +12.5V
e JEDEC-approved pin assignments
e 32-pin CERDIP

ABSOLUTE MAXIMUM RATINGS (see NOTE)
Rating Symbol Value Unit

Supply Voltage with respect to Vece -0.6t0 +7.0 v
ground
Programming Voltage with respect | Voo _0.6t0 + 14.0 v
to ground .
Input/Output Voltage {except for v v
Ag With respect to ground) N 4 -0.6toVeo + 0.3
Programming Voltage with respect | V, -0.6to + 13.5 v
to ground 2
Temperature under Bias TBIAS -25t0 + 85 °C
Storage Temperature Range Tsrg -65to + 125 °C

NOTE: Permanent device damage may occur if the above Absolute
Maximum Ratings are exceeded. Functional operation should be
restricted to the conditions as detailed In the operational sections of this
data sheet. Exposure to absolute maximum rating conditions for
extended perlods may affect device reliabitity.

Quick Pro TM is a trademark of FUJITSU LIMITED

Copyright © 1988 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc.

ONLY MEMORY (EPROM)

MBM27C1001-15
MBM27C1001-20
MBM27C1001-25
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CERAMIC PACKAGE
DIP-32C-CO1

LCC-36C-F01 See Page 11

PIN ASSIGNMENT

This device contains circuitry to protect the
inputs against damage due to high static
voltages or electric fields. However, it is
advised that normal precautions be taken to
avoid application of any voltage higher than
maximum rated voltages to this high imped-
ance circuit.
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NRERARL  pmBM27C1001-15
FUJITSU  MBM27C1001-20

IR mBM27C1001-25
Fig. 1 — BLOCK DIAGRAM
CTE —»
o :: CLoonJIrcol f_" Vep
PGM ] f_" Vee
| /J7— GND
Pi i Data input
"ot Cara | Bufter 1024 by 1024 :: Output
Cell Matrix Datgug::put R)%f,_’ o7}
Ao-As —1 Codomer |-
A7 -A1e—> De?:ooger
CAPACITANCE (- 25 °c, ¢ - 1mH2)
Values
Parameter Symbol Unit
Min Typ Max
Input Capacitance (Vg = 0V) CiNn 12 pF
Output Capacitance (Voyur = 0V) C out 12 pF
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MBM27C1001-15 TR
MBM27C1001-20 ~ FUJITSU
MBM27C1001-25  IUNAANEAAN

PIN DESCRIPTION

*

Symbol Pin No. Function

Vep 1 +12.5V programming voltage.

Ay- Al ggl 5‘9 23 Address lines.

Oo - Q, };:;? Three-state output data lines.

GND 16 Clrcult ground.

[<3 22 When active Low, the device Is enabled for data read.

OE 24 Output enable. When OE and CE are active low and the PGM

strobe is active High; all output lines (Do— D7 )} are enabled.

NC 30 No connection.

PGM 31 When active Low, programming data from the Input buffer is

written into a specifled address of memory.

Vcc 32 +5V power supply

This numbers are applied to DIP package.

FUNCTIONS AND PIN CONNECTIONS

OPERATING MODE | Ap - A Ag Aqg-Aqg | Data | TE | OE | PGM | ve Vpp GND
Standby X X X H-Z | Vi X X 5v sv ov
Read An An An Dour | Vi | Yo | Vw sV sv ov
Output Disable A An An H-z | v \;'H VX sv sv ov
L

Electronic Signature Note 1 12v X CODE | V. \m Vin sV 5V ov
Single Byte Program AN Al AN Din \n Vi Vi 6V 12.5v ov
Single Byts Verify AN AN A bour | Vo Vo Vi sV 12,5V ov
f,.'ﬂ,%'ﬁ Byte Program Amn An An H-z | vi | via] vm sv | 12.5v ov
Four Byte Data Input Note 2 Ay AN Din Vi Vi ViH 6V 12.5v ov
Four Byte Program X A AN HI-Z Vi Vi \n 8V 12.5v ov
Four Byte Verlfy Note 2 AN An Dour | Vi | vie | vm sv | 12.5v ov
Four Byte Program An An A Hi-z | vie | v | v sv | 12.5v ov
tegend:

X = Don't care

Notes:

1. Ag is toggling address. A1 ls ViL.

2. Ao and A1 can be sither ViL or ViH
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MBM27C1001 15
M27C1001-20
MBM27C1 001-25

RECOMMENDED OPERATING CONDITIONS

(Referenced to GND)

Parameter Symbol Min Typ Max Unit
Supply Voltage Vcc 4.5 5.0 5.5 \'
Supply Voltage Vep VYee -0.6 Vee Vee +0.6 v
Input High Level \M 2.0 Vcc +0.3
Input Low Level \ ~0.1 0.8 v
Supply Voltage GND 0 v
Operating Temperature T A 0 70 °C
DC CHA TERISTI
(Re?orgnendeEoApSatinchog:!:o?s%nless otherwise noted)
Values
Parameter Symbol Conditions Unit
Min Typ Max
Input Leakage Current Iy Vin =Veo=5.5v 10 LA
Output Leakage Current Lo Vin =Vge=5.5V 10 RA
Ve Standby Current 'sa, TE=v,, 1 mA
V¢ Standby Current lsa, CE=V ¢ 40.3V 1 100 nA
Ve Active Current lec, CE=V,, lour =0mA 30 mA
V¢ Operation Current| 150ns lee, CE=V,: f=min, | 5y =0MA 40 mA
200n8/250ns] 30

Vpp Supply Current [ Vep = Vg 0.6V 1 100 RA
Output Low Level VoL I oL =2.1MA 0.45 v
Output High Level VOH‘ 1 oy = -400 nA 2.4 v
Output High Level V0H2 I oy =~100 nA Vcc -0.7 \4

input pulse levels:
Input Rise/Fall Times:
Input Reference Levels:

Output Load:

Output Reference Levels:

0.45V to 2.4V (0.3V to 2.8V programming)
<20ns

0.8V to 2.0V
{0.6V to 2.4V programming)

0.8V to 2.0V
1 TTL gate and C_=100pF

Fig. 2 — AC TEST CONDITIONS (INCLUDING PROGRAMMING)

T
I cL
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mBM27C1001-15  IMRBHBINN
MBM27C1001-20  FUJITSU
MBM27C1001-25  MIGRAMRIA

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted)
MBM27C1001-15 | MBM27C1001-20 | MBM27C1001-25
Parameter Symbol Values Values Values Unit

Min Max Min Max Min Max
Address Access Time tacc 150 200 250 ns
CE to Output Delay Time tee 150 200 250 ns
OF to Output Delay Time toe 70 0 70 (i 100 ns
PGM to Output Delay Time eam 70 0 70 0 100 ns
CE or OF to Output Float Delay {Note] | !pr 50 60 80 ns
Address to Output Hold Time tou 0 (1] 0 ns

NOTE: Output Float is defined as the point where data is no longer driven.

READ WAVEFORM

\' -] N
ADDRESS " >5’( VALID VALID X
Vo .

tace ™

8l
\1

toan— il —> tor

[ vALID })*5@ VALID

—* “'tOH

DATA

A
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BB mBM27C1001-15
FUJITSU  MBM27C1001-20
BIEBREE MBM27C1001-25

PROGRAMMING / ERASING INFORMATION

PROGRAMMING

Single-Byte Programming. When +12.5V(10.3) volts Is
applied to Vpp, +6(10.25) volts Is applied to Vg, TEand
PGM = Vi, . and OE= V\y , the programming mode Is
Initiated. Next, the proper address Is input and the data
pattern Is applied to the input buffer (Figure 1). When both
address and data are stable, a 0.5-millisecond negative puise
is applled to the PGM pin. Upon verification of written data an
over pulse (three times the Initial pulse width times the number
of pulses used to accomplish a write} should be applied to
complete the programming of one byte. Refer to the
PROGRAMMING FLOWCHART that follows for step-by-step
programming procedures.

Four-Byte Programming. When compared to single-byte
programming, the four-byte programming method reduces the
programming time by about 75% one quarter. Voitages applied
to VPP and VCC are the same as those for single-byte
programming; however, some logic levels differ--refer to
“Four Byte Programming” in the Truth Table. In conjunction
with the OF pin, address pins A0 and A1 are used to latch four
bytes of data. When both address and data are stable, a 0.5
millisecond negative pulse is applled to the PGM pin. Upon
verification of written data an over pulse (three times the Initial
pulse width times the number of pulses used toc accomplish a
write,) should be applled to complete the programming of four
bytes. Refer to the PROGRAMMING FLOWCHART for
step-by-step programming procedures.

Caution

The width of one programming pulse must not exceed
40-millisecond; thus, a continuous TTL low-leve! voltage should
not be applied to the PGM pin. Also, a 0.1-microfarad
capacitor must be connected between Vpp and ground to

ELECTRONIC SIGNATURE CODE LIST

prevent excessive voltage translents. Neglecting either of
these precautlons may cause device failure.

Electronic Signature/Programming Algorithm. When the
MBM27C1001 is shipped from the factory, all memory celis
(1,048,576 bits) are get to the High state (logic 1}. During the
programming procedure, affected bit cells are set to the Low
{logic 0) state.

The MBM27C1001 Is programmed with a fast programming
algorithm designed by Fujitsu called Quick Pro™. Manufacturer
and device codes are electronically stored in each device;
these codes can be read at the output port (D0-D7) for the
purpose of matching the device with the Quick Pro™ algorithm.
The Electronic Signature Code List is shown preceding the
ELECTRICAL CHARACTERISTICS.

ERASING

in order to clear all memory cells of programmed contents, the
MBM27C1001 must be exposed to an ultraviolet light source.
To completely erase the memory {restore all cells to a logic 1
state}, a dosage of 15Wsec/cm? is required. The required
exposure can be obtained by using a UV-lamp with a
wavelength of 2537 Angstroms and with an Intensity of
12mW/ecm2. Remove all filters from the lamp and clean the
transparent lid of the MBM 27C1001 with a non-abrasive
cleaner. Hold the MBM 27C1001 approximately one inch from
the light source for 15-to-21 minutes. (Note. The
MBM 27C1001 and other similar devices can be erased by light
sources with longer wavelengths: however, the erasing time Is
much greater. Nonetheless, exposure to fluorescents or
sunlight will severely degrade and eventually erase the
memory, When used in a lighted environment, it is
recommended that the transparent window be covered with an
opaque label.)

Definition AO | A1 TO AS A9 A7 to A16 Do | D1 | D2 | D3 | b4 | DS | D6 | D7 | HEX
Manutfacture ViL VIL 12(+0.5)V_| Don't Care oJo]1Jo|Jo]o]|of o]#os
Device VIH VIL 12(+0.5)V_| Don't Care OJ1]1]ojJo 1] 1] 1]#Ees
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MBM27C1001-15
MBM27C1001-20
MBM27C1001-25
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PROGRAMMING WAVEFORM (Single Byte)

\" 1
Voo PP
Ve
v tves tan -+
H
ADDRESS
Vi et
DS
> r— ton
~ & DATA DATA IN
DATA —<_ oUT VALID
Vi /VaL
torv [«
OE
— - ¢
oE OBV
le~ tpH
] \gt‘OPWj A

PROGRAMMING WAVEFORM (Four Byte)

Ver  Ver
Ve J >
' tves

-
tacy tray »
v
Ay- A ™ 1<
xm ¢
H =
Ay Vi __/ X /
Y4
Poy R L/ / v/
v, v, tas ] |e byt aH tory ¥
o oH IN IN IN Y IN ouT ouT ouT ouT
D, - 07
OV v N N+1 N+2 N+3 N N N+1 N+2 N+3 )
w/VoL
tos -»f [+ o leton tos™ 'ﬂ‘"tDH
Vig
OE Vi -
toen toen |
—  VYm
CE /-F
\% |
" trep ] r- *1 tHap
— Vi
PGM
Vi \
tepw (topw !
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MBI MBM27C1001-15
FUJITSU  MBM27C1001-20

7C1
WSREMN  MBM27C1001-25

DC CHARACTERISTICS (Programming Mode)

(To= 25 °C t 5°C, VCC1 = BV + 0.25V, VPPZ = 12.5V 1 0.3V)
Values

Parameter Symbol Conditions Min Typ Max Unit
Input Leakage Current Iy VIN = 6.25V/0V 10 nA
Input High Level Vi 2.4 V0.3 v
Input Low Level A" -0.1 0.6 v
V ¢c Supply Current | cc 30 mA
Vpe Supply Current | ppy &:ﬁw ws O_E=V H 30 mA
Vpp Supply Current epa CE=V,, ; OE=PGM=V ,_ 100 mA
Vpp Supply Current Ippy PGM=Vy, 5 mA
Output Low Levet VoL IOL=2.1mA 0.45 \'
Output High Level Von IOH=-400 M A 2.4 v

NOTE *1 V.o must be applied either coincidentally or before Vpe and removed elther coincidentally or after Vpp -

*2 Vpp must not be greater than 13.5 voits including overshoot.

Permanent device damage may occur if the

device Is taken out or put into socket remaining Vpe = 12.5 volts. Also, during CE = Vp . OE = Vi , Vpp must
not be switched from V¢ to Vpp voits or vice versa.

AC CHARACTERISTICS
(Single Byte Programming)

Values

Parameter Symbol Min Tvp Max Unit
Vep Setup Time tvps 2 s
Address Setup Time tas 2 us
Data Setup Time tos 2 us
CE Setup Time tees 2 us
OE Setup time toes 2 us
Address Hold Time tan 2 us
Data Hold Time ton 2 us
OE to Output Valid toev 500 ns
OE to Output Float tory 150 ns
Programming Pulse Width tew 0.475 0.50 0.525 ms
Over Programming Pulse Number N 1 25 times
Over Programming Pulse Width (Note) t opw 1.4 1.5 39.4 ms

NOTE: topyw = 1.5 x Nms + 5%
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MBM27C1001-15 MMM
MBM27C1001-20  FUJITSU
MBM27C1001-25  [HRAIAMAMIAN

AC CHARACTERISTICS
(Four Byte Programming)

Values
Parameter Symbol Unit
Min Typ Max

Vpp Setup Time tups 2 rS
Address Setup Time tas 2 nS
Data Setup Time tos 2 us
Address Hold Time tan 2 us
Data Hold Time ton 2 us
OE High Hold Time o 2 1S
Hold Time Before Programming ther 2 us
Hold Time After Program thap 2 us
Address Access Time at Verify taov 500 ns
CE to Output Float at Verify torv 150 ns
Hold Time After Verify thav 0 s
Programming Pulse Width tow 0.475 0.50 0.525 ms
Over Programming Pulse Number N 1 25 times
Over Programming Pulse Width (Note) topw 1.4 1.5 39.4 ms

NOTE: topw = 1.5 x Nms + 5%
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MIMINIESN  mBM27C1001-15
FUJITSU  MBM27C1001-20
WISMAKEEN  MBM27C1001-25

PROGRAMMING / ERASING INFORMATION (Cont’d)

PROGRAMMING FLOWCHART FOR QUICK PRO ™

Notes:

1. 1-byte or 4-bytes
2. Conditions: Veg =6.0v
Voo =6V(0.25) Vep =12.5V
pp S12.5(:0.3)V [}
tPW =0.5ms (+#5%)
tOPW =1.5 x Nms (+56%) Addr=1st ioc
N-—g
Data Input
(Note 1)
———%
Program One
0.5ms Pulse
N E—N+1

Program Cne
1.5 x Nms
Pulse

Increment
Address

Quick Pro™ is a trademark of FUJITSU LIMITED
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PACKAGE DIMENSIONS

MBM27C1001-15  HHRIGHMBIMAAEN
MBM27C1001-20 FUJITSU
MBM27C1001-25  iEIRIR R

LCC-36C-FO1

PIN ASSIGNMENT

A12 A15 A18 VPP N.C VCC PGMN.CA14

ARRTEIEEES

a7 [ s ! a2 [ A
Yy e a1 ] »s
A s 30 ] a0
a3 2 T ne
PN i Rt TOP VIEW 28 [] ant
a2 [n a2[]oE
A ]2 26 [_] a0
a3 25 [ e
N.C. 14 24 o7
15 16 17 18 19 20 21 22 23

Oa00onnaoan/

DO Dt D2 GND N.C D3 D4 D5 D

© FUJITSU LIMITED 1987 C36001S-1C

32-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE

(Case No.: LCC-36C-FO01)
C.040(1.021TYP 460(11.681 TYP 045(1.1)
(3PLCS) TYP
4 N | dooaogoood
[— 3
. = 0251 .005 S
PIN NO. 1 = (0.64:0.13) “PIN NO. 1 INDEX
w0 | ([ T e S
S = T. .100(2.54)
w — = v
" Roos0.20TvP g
= T (3srLcs)
[— 3
. J/ F nooooo
€.015(0.38)
[ 050(1.27) 050 006 TP
550:.010 " Tvp " 11.27:0.18) 075(1.91)
713.97:0.25] 07001.78) ~Tve
97:0. VP 400{10.16)TYP TYP
.130(3.30)
MAX

* Shape of PIN NO. 1 INDEX: Subject to change without notice.

Dimension in
inches {milfimeters)
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FUJITSU  MBM27C1001-20
IMSRGANG  MBM27C1001-25

PACKAGE DIMENSIONS

32-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE
(Case No.: DIP-32C-C01)

A

o 0° to 15°
r ————————————— = ~ 4’_
R.025(0.64)

.350(8.89) 5775848 6107818
)/ o g A L X 600(15,24)TYP
NS 4 /

1.650" 873 010333

+Q. 2
141917818, 032818 (0.25*§81)
__1 .100(2.54)MAX (°~8’:81§8’
.230(5.88)MAX

! 1342014
(3.40:0.36)
100010 .0521.010 .032(0.81)_“_ 018+.888
" (2.5410.25) 11.32:0.25) TYP 10.46°3:33)
1.500(38.10)REF -

©FUJITSU LIMITED 1986 D32008S-1C

Dimensions in
inches {millimeters),
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